Background
As we know that actually the use of private transport is very high, especially motorcycles in almost cities in Indonesia, especially the cities in Java Island. Those phenomenon caused by rapidly growth of private vehicle usage especially motor cycle, while on some routes passengers of public transport decreased significantly. This shows the displacement of demand from public transport to private transport.
The high usage of private transport that cause in-efficiency of urban transportation, so the level of road service to be down [1] . The fall in the level of road service is an indicator that can be used by the Government in road development planning. The problem is in the analysis of the results obtained often not appropriate like traffic volume is greater than capacity so that ratio of volume and capacity be more than one. Therefore, the determination of the value of passenger car unit which is the decisive factor in the calculation of traffic volume becomes very important to be evaluated.
The calculation of road capacity in IHCM using passenger car unit that strongly influenced by the condition or characteristics of the vehicle, traffic as well as by the characteristics of the road it self based on its function. So in this research need survey conducted in various road type.
This research undertaken Bandung city and Semarang city as case study, so the survey have conducted on those cities.
Research objectives
This research aims to :
• Determining the value of passenger car unit based on survey result.
• Identify relationships between types of road with the passenger car unit values.
• Formulate the magnitude of the mismatch between the value of passenger car unit based on survey and based IHCM.
Problem Identification and Limitation
• Value of PCU in IHCM look too optimistic and rude.
• Value of PCU in IHCM not consider the actual service conditions.
• PCU value that evaluated and analyzed is PCU value for urban roads.
Review of literature
Directorate General Bina Marga has recorded the total length of the existing road network in Indonesia, which reached 376176 km consisting toll road 741.97 km (0.20%), non-toll national roads 38 569 km (10.25%), road provinces 48 681 km (12.94%), district road 255 253 km (67.85%) and urban road 32 932 km (8.75%). In-efficiency traffic movement take place on urban roads in everyday [2] . As stated in the background the growth of private vehicle is cause declining the level of service in the mark with declined travel speed and increased the density of traffic on the road. The calculation of traffic volume is highly influenced by the value of PCU (Passenger Car Unit). Value of PCU is the value of equality of another vehicle to vehicle passenger cars were categorized as light vehicle (LV), while other vehicles are motorcycles (MC) and heavy vehicles (HV) including all medium bus and big bus as well as all the trucks.
The Directorate General of Highways, Ministry of Public Works in cooperation with the consultant at that time Sweroad of Sweden make traffic's handbook named Indonesian Highway Capacity Manual (IHCM) in year 1997. The manual has been made for determination of the PCU value of vehicles based on traffic conditions and the road conditions. PCU value of the vehicle is also distinguished in urban areas or in areas between cities. The following The magnitude of the dimensions of the vehicle will affect the value of PCU [4] . Research to determine the value of PCU been done by some researchers. either on the road section and at signalized intersection or intersection is not signalized. Past research in Surakarta by Rosma in determining PCU at signalized intersections. Value of motorcycle's PCU was determined with linear regression method, result of the research a value of motorcycle's PCU between 0.11 to 0.2. As for bus passengers's PCU between 1.02 to 1.72 [5] .
As comparisson total population and density population in Bandung and Semarang showed on table 1d follow: 
Determining factor passenger car unit
To determine PCU value, be used headway's method [7] . In this method, PCU various types of vehicles on the certain condition at certain road type calculated by headway's method. 
Data collection
The flow of traffic on all roads are relatively high, especially at peak hour. The following road geometric data for the survey areas in Bandung:
• Pasteur road has a total road width of 23 metre with a median width of 0.5 metre and width of sidewalks on both sides of road each 2.0 metres, represents 6/2 D (Divided) and intensive business location • Dipati Ukur road whole road width is 10 metres, with a median width of 0.5 metre and width of sidewalks on both sides of the road each 1.5 metres, represent 4/2 UD (Undivided) and solid business location • Juanda road in whole width of the road is 26 metres, with a median width of 0.5 metre and width of sidewalks on both sides of road each 2.0 metres, represent 4/2 D and solid business location • Tubagus Ismail road whole width of the road is 9 metres, without median and width of sidewalks on both sides of the road each 1.5 metres, represent 2/2 UD and residential location The following road geometric data for the survey areas in Semarang : Thamrin road has a total width of 18,5 metres with a median width of 0.5 metre and width of sidewalks on both sides of road each 2.0 metres, represent 4/2 D and office location. Soegijopranata road has a total width of 25 metres without median and width of sidewalks on both sides of road each 2.0 metres, represent 6/2 UD and office location.
Imam Bonjol road has a total width of 18 metres without median and width of sidewalks on both sides of road each 2.0 metres and 4/2 UD and business location Pandanaran road has total width 33 metres with a median width of 1.0 metre and width of sidewalks on both sides of road each 2.0 metres, represent 6/2 D and office location. As comparison population in Bandung is 2,470,802 person and population in Semarang. From the data survey shows that the number of motorcycles is quite high compared to other type of vehicles. Table 5 .1 (road 2/2 UD) the headway car and motorcycle (Tc), motorcycle and car (Td) and motorcycle and motorcycle (Tb) in the morning (peak hour) is rather similar than during the day except Ta and Tc, the analysis shows the traffic volume in the morning is not significantly different with during the day. Table 2 .2 (road 4/2 D) the headway between the car (Ta), car and motorcycle (Tc), motorcycle and car (Td) and motorcycle and motorcycle (Tb) in the morning (peak hour) is smaller than during the day but data deviation is higher, the analysis shows the traffic volume in the morning is rather similar with during the day. Table 2 .3 (road 2/2 UD) the headway between the car (Ta), car and motorcycle (Tc), motorcycle and car (Td) and motorcycle and motorcycle (Tb) in the morning (peak hour) is higher than during the day, the analysis shows the traffic volume in the morning is not different significantly with during the day. Table 2 .4 (road 6/2 D) the headway between the car (Ta), car and motorcycle (Tc), motorcycle and car (Td) and motorcycle and motorcycle (Tb) in the morning (peak hour) is higher than during the day, the analysis shows the traffic volume in the morning is not different significantly with during the day.
Data collection for PCU of motorcycles
From Table 2 .1 -2.8 we can see that headway time variation based on type of road and the location of road, those headway variation determine the value passenger car unit for motor cycle. The results of calculation of the value PCU across the road at the morning peak hours and off-peak hours of daylight are presented in Table 3.1 and Table 3 .2 below: From the analysis of PCU obtained from four locations in Semarang area PCU Motorcycles values obtained varied from 0.19 to 0.29 during peak hours and the value of PCU Motorcycles at off peak hours vary from 0.22 to 0.35.
RMSE analysis of PCU value
Comparisson between data at road of Bandung and data at road of Semarang on off peak hour use Root Mean Suare Error (RMSE) Analysis describe at Table 6 .3 below : Comparisson between data at road of Bandung and data at road of Semarang on peak hour describe at Table 6 .4. 
